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CHAPTER 3 
 
 
METHODOLOGY 
 
 
3.1 PLANNING OF THE STUDY 
 
 A duration of two semesters (approximately 9 months) is given to carry out this 
research. Thus, proper planning and scheduling is at most important to make this 
research a success.  
 
 It is important to identify what should be done and how it should be done at 
proposed period of research in order to achieve the objective of the research which tends 
to solve or alleviate the problems in the real world. Below shows the works that should 
be done with their respective time frame. In addition, following subchapters will explain 
in details of the works to be done and how it can be done.  
 
 
 
Figure 3.1: Gantt chart for proposed work 
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3.2 INPUT DATA COLLECTION 
 
 Research cannot be done discretely without the collection of proper and related 
information. The information to be collected are useful to model and analyse our 
structure and they are categorised in three major categories as shown in subchapters 
below. 
 
3.2.1 Earthquake Data 
 
 Environmental load such as earthquake load is depends on the earthquake-
induced ground motion felt by the structure such as displacement, velocity and 
acceleration  at the structure's location. This data can be obtained from the Malaysia 
Meteorological Department (MMD). In addition, for response spectrum analysis, 
response spectra curves  are needed and it can be obtained from the American 
Petroleum Institute (API) or the preloaded curves in the SAP2000.  
 
 Raw data of earthquake originated from Aceh which recorded in Malaysia 
seismic stations will be collected from Malaysian Meteorological Department (MMD). 
The raw data then need to be extracted to Microsoft Excel to aid in finding maximum 
acceleration. The maximum acceleration of each N, E and Z direction with its 
corresponding time will be recorded. Besides that, graphs of time (sec) vs. acceleration 
(g) for each direction are to be plotted. The data then will be added to the SAP2000 for 
analysis.  
 
3.2.2 Information of Jacket 
 
 A correct representation of the actual structure in SAP2000 enable true results to 
be shown. Useful information which needed to model the structure in SAP2000 can be 
collected from the manufacturer of structure. The information related to the structure 
modelling are geometry of structure (coordinates of the nodes), configuration of 
structure (arrangement of members), members cross section properties (cross section 
shape, size, strength, etc.), stiffness and mass of structure and environment criteria of 
structure. 
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3.2.3 Loadings 
 
 Various types of loading are subjected and considered to ensure the structure's 
safety and stability in the ocean. Loadings such as dead load, live load and 
environmental load (Eg: wave, wind, earthquake load etc.) acting on the structure are 
some important parameter to be keyed  in to SAP2000 to obtain the response of the 
structure.  
 
 For the dead load and live load, it depends on the type of structure, facilities and 
infrastructure supported by the structure. Their design value can be obtained from the 
manufacturer or the design company of the structure.  
 
 While for the environmental loading acting on structure such as wind, wave etc, 
it relies on the location of structure, environmental criteria for the structure etc. These 
environmental loading can be calculated by using equations provided by American 
Petroleum Institute Recommended Practice 2A-WSD.  
 
3.3 MODELLING &ANALYSIS USING SAP2000 
 
 After obtaining the information needed for this research, the structure can then 
be modelled in SAP2000. Before start modelling, the origin of the structure's coordinate 
are defined first. The global x-axis and y- axis are set as zero at the centroid of  the 
structure and pointing right and front respectively while global z-axis  are set as zero at 
the mean sea level and pointing upward.  
 
 After modelling the structure, all the relevant geometry, member types and sizes, 
properties etc. are checked to ensure that they are define correctly and accurately in the 
SAP2000 model to ensure true representation of structure in modelling and to avoid any 
discrepancy that will affect the response of the structure.   
 
 There are three fundamental analysis of structure which are the free vibration, 
time history and response spectrum analysis. The appropriate and corresponding loading 
that obtained earlier will be inserted to the model according to the types of structure 
